Introduction
, Eun-Cheol Park 2,3 * the disease . The Korean government invested tremendous resources between 2005 and 2009 in order to decrease out-of-pocket costs to 5% of total costs incurred by cancer patients and their families. However, households having a family member with cancer still have experienced significant economic burden due to non-insured or partially insured medical costs. Excessive medical expenses and change in job status often result in income loss for households of cancerafflicted patients (Chirikos et al., 2002) . A study in Korea of persons employed when diagnosed with cancer showed that 26% lost their jobs within the first year following diagnosis (Park et al., 2008) . Even without actual job loss, decreases in wages resulting from reduced work hours due to treatment can adversely affect household income, an effect that will not be shown in data related solely to whether people are employed or not. A recent telephone interview study of 453 Canadian breast cancer patients who worked during cancer treatment showed a 27% average reduction in earned wages in the first year following a cancer diagnosis (Lauzier et al., 2008) . In addition, family members may have to reduce paid work to accommodate treatment schedules, emotional needs, and other demands, such as providing support and care for the family member receiving treatment (Longo et al., 2006) . Family caregivers of terminal cancer patients suffer job loss and severe work-related difficulties, probably due to caregiving itself and to fatigue (Kim et al., 2013) . Taken together, high medical expenses as well as change in job status for the cancer patient as well as family members may result in catastrophic health expenditures for the household.
Catastrophic health expenditures are one index used to measure the burden of medical costs upon households at the national level; it estimates the proportion of households that spend a certain amount of income or subsistence expenditures on health costs (Xu et al., 2003) . However, there is no consensus for what threshold delineates the true burden experienced by these households because a wide range of threshold criteria has been used in other studies. Catastrophic health expenditures have been defined as when direct health expenses exceed 5% to more than 20% of household income (Wyszewianski, 1986) , as medical costs in excess of 10%-40% of the ability of a household to pay (Wagstaff and van Doorslaer, 2003) , or when direct health care spending exceeds 40% of a household's other expenses, excluding subsistence needs (Xu et al., 2006) . For the purpose of this study, we defined catastrophic health expenditure as medical expenses in excess of 10% of disposal income.
Time after cancer diagnosis plays a role in the financial burden in households as well; other studies have provided evidence that both direct and indirect factors contribute to patient costs (Houts et al., 1984; Stommel et al., 1993; Guidry et al., 1998; Longo et al., 2006) . However, there are very few studies that have investigated the impact of direct or indirect medical expenses and change in economic status on the household and their relationship to catastrophic health expenditure. Because the head of household has the prime responsibility for the household's livelihood and influences the economic decisions of the household (Aguiar, 2005) , a change in economic status of the head of household with cancer may impact catastrophic medical costs incurred by the household. Thus, we examined whether a change in economic status of the head of household with cancer contributes to catastrophic health expenditures for the household. th (6042 households) for 4 years research periods. We excluded households that were dropped or added during the 1 st to 4 th research periods and we finally settled on querying 5,332 households. Of these households, we extracted 211 households who had a family member with cancer for this study. The data we used did not include survey information about post-cancer diagnosis period and we considered this an important factor as well. Therefore, we estimated the post-diagnosis period by for incidence of cancer in individuals showing up in the 1st to 3 rd data set and analyzed the 3 rd to 4 th data set with the information. The main independent variable for this study is the change in economic status for the head of household. We stratified the households based on four categories with respect to job status (employed no change, employedthen-unemployed, unemployed-then-employed, or unemployed-no change).
Materials and Methods
In this study we used several covariates to control for demographic and socioeconomic characteristics and health status. Demographic characteristics included gender, age, marital status, and socioeconomic factors including education and the type of health insurance, such as National Health Insurance, and Medical Aid (tax-financed program for the poor). Income level was measured by summing the total family income, including the income from employment, assets, pensions, financial support from the government, and other sources. Household income was adjusted by taking the square root of the number of members of the household. As a proxy for health status, we used head of household self-rated health to control for the participant's health condition and health behavior, which can affect health care utilization. In addition, we stratified groups according to time elapsed (one, two and three years) after cancer diagnosis because the economic burden likely is greater the longer a patient has survived after diagnosis.
The dependent variable used was catastrophic health expenditure and we compared between households with and without catastrophic health expenditure. We considered the individual out-of-pocket health care expenditure as catastrophic if the annual medical expenses were more than 10% of the total yearly household income. Our analysis used a high threshold value because the criterion of catastrophic health expenditure is indicative of the burden of medical expense on the household; cancer is a severe disease that imposes additional burdens because of other factors (Kim, 2002) .
The frequency with which catastrophic health expenditure occurred overall and after stratifying by household demographic and socioeconomic status was determined by performing a chi-square test. To identify factors associated with catastrophic health expenditure and, in particular, to examine the relationship between change in economic status and catastrophic health expenditure, we conducted a generalized linear model analysis. We used the SAS 9.2 statistical package (Cary, NC, USA) for analysis.
Results
The general characteristics of households with cancer patients are shown in Table 1 . Among 211 households with cancer patients, 84 (39.8%) experienced catastrophic health expenditure, while 127 (60.2%) did not. At the level of the head of household, there was no significant difference in the proportion of males or females (p=0.18) experiencing catastrophic health expenditure. Senior citizens represented a higher proportion of individuals experiencing catastrophic health expense than younger people. A lower level of education of the head of household was associated with a higher frequency of catastrophic health expense. There was no significant difference in catastrophic health expense associated with marital status (p=0.11). However, there was significant difference in the proportion of economic status experiencing catastrophic health expenditure.
At the household level, there was no significant difference between groups stratified according to time post-cancer diagnosis in the proportion of those experiencing catastrophic health expenditure (p=0.60).
The lower income groups were associated with an overall higher frequency of catastrophic health expenditure compared to those without catastrophic medical cost. Households including senior citizens were associated with a higher frequency of catastrophic health expense.
There were no significant differences in the proportion of catastrophic health expenditure for health insurance type and self-rated health (p=0.21, 0.70, respectively). Finally, there was significant difference in the proportion of number of family members experiencing catastrophic health expenditure. Table 2 presents the results from generalized linear model analysis conducted to identify factors associated with catastrophic health expenditure in households in Korea. The female heads of household were more likely to experience catastrophic health expenditure than male heads of household (Odds ratio (OR)=1.02, 95% CI: 1.01-1.04). Compared with heads of household less than 49 years-old, those 50-64 years old were 1.3 times more likely to experience catastrophic health expenditure. Heads of household living with a spouse had a higher risk of catastrophic medical cost than those who were divorced or separated. Households where the head of household experienced a change in job status from employed to unemployed, and households where the head of household was unemployed with no change, were more likely to incur catastrophic health expenditure compared to households who did not experience a change in economic status (OR=2.17, 2.63, respectively). Compared with the households with newly-diagnosed cancer patients, the households with a cancer patient one or two years postdiagnosis were more likely to experience catastrophic Households living with senior citizens had a higher risk of catastrophic health expenditure than those without (OR=1.35, 95% CI: 1.32-1.38). The households engaged in unhealthy practices (such as excessive drinking) had a higher risk of incurring catastrophic medical cost than healthy households (OR=1.08, 95% CI: 1.07-1.09).
Compared with the households of individuals living alone, the households having two to four family members were more likely to incur catastrophic medical cost (OR=1.72, 1.55, 1.48 respectively). Figure 1 shows the association between time postcancer diagnosis and catastrophic health expenditure according to economic status. We stratified the households into households where the head of household maintained employment and those where the head of household was unemployed. The households with employment at 1 year after cancer diagnosis were more likely to incur catastrophic health expenditure than those at 2 years postcancer diagnosis. The unemployed households, however, were more likely to incur catastrophic health expenditure immediately after cancer diagnosis.
Discussion
In this study, the change in economic status of the head of household with cancer was hypothesized to be associated with catastrophic health expenditure for the household. In addition, we stratified households where the head of household was employed and where the head of household was unemployed and examined whether the households were affected by a change in job status of the head of household according to post-cancer diagnosis period, respectively.
We found that the households in which there was a job loss were 2.17 times more likely to incur catastrophic health expenditure than households without job loss. Our results suggest that a cancer diagnosis brings the likelihood of unemployment and income changes for cancer patients. That is, this finding suggests that many newly diagnosed cancer patients may be at risk for financial difficulties, a potentially important issue for families.
In addition, previous studies showed that 20% of caregivers provided fulltime or constant care (Bukki et al., 2013) ; 5-20% of caregivers had quit their jobs or declined advancement as a result of caregiving (Dybicz et al., 2011; Fairfield et al., 2012; Pantilat et al., 2012) . Fatigability was another major reason for unemployment among cancer survivors in previous studies (Phipps et al., 2011; Flannelly et al., 2012) . Thus, a health crisis may result in a loss or a reduction in productivity of household members (Wagstaff, 2007) .
This study also discovered factors significantly associated with catastrophic health expenditure: female head of household, low education level, old age, married, low household income, living with senior citizens, bad self-rated health, health insurance type and early postcancer diagnosis stage. These findings are in agreement with previous studies (Su et al., 2006; Kang, 2009; Song and Shin, 2010; Kavosi et al., 2012) . Furthermore, Korea has a national health care system that is not connected to employment status, unlike countries such as the United States, where work decisions may be influenced by employment-connected health insurance. Korea has a divided health insurance and medical aid policy with regard to national health insurance. The government assists poor people through its medical aid policy; therefore, the incidence of catastrophic health expenditure for medical aid beneficiaries is low because the government contributes to low out-of-pocket obligations for poor people (Choi, 2012) . However, medical aid beneficiaries comprise only 3% of the total population in Korea. Thus, for the general population, unemployment of the head of household is not compensated for by health insurance if devastating diseases such as cancer occur in a household. Medical costs related to cancer are high in the early stage (the first year) after cancer diagnosis (Statistics Korea, 2014). However, households in which the head of household is unemployed are more likely to incur catastrophic health expenditure over time. Therefore, income indemnity insurance or emergency relief assistance policies need to be considered in the long-term to protect people at risk for high medical expenditures due to severe illnesses such as cancer, although support focused on medical expenditures themselves also is important. In conclusion, we were able to prove that the change in economic status of the head of household with cancer was associated with catastrophic health expenditure for the household. In addition, we found that catastrophic health expenditure in the household was impacted by the length of time post-cancer diagnosis. The Korean government needs to take a comprehensive approach to health and labor policies in order to develop programs to effectively assist households with managing the economic impact of cancer.
